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Abstract  
Pattern recognition-based myoelectric control creates associations between muscle co-
activation patterns and prosthesis movements that aim to simulate the physiological 
pathways existing in the human upper limb, thus providing the user with an intuitive control 
scheme. Nevertheless, there has been increasing evidence that user experience with 
classification-based myoelectric interfaces leads to motor adaptation, which in turn results in 
improved performance over time. In this study, we investigate the effect of motor learning 
when using a surface electromyography (sEMG)-based, intuitive, continuous finger position 
controller. We recruited ten able-bodied and two transradial amputee subjects and instructed 
them to modulate their muscular activity to control the six degrees-of-freedom (DOF) of a 
robotic hand, including flexion/extension of all fingers and thumb abduction/adduction. We 
demonstrate that despite using a biomimetic control scheme, learning still occurs and leads 
to task performance improvement within a short period of time. Moreover, we find evidence 
that learning to control the prosthetic hand induces changes in the statistical properties of the 
recorded muscle signals. Finally, we demonstrate that offline analysis cannot reliably predict 
real-time control performance, thereby reiterating the need for putting the human in the loop 
and testing myoelectric control strategies with real-time experiments.  
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